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INTHRNATIONAL APPLICATION NO. INTERNATIONAL FILING DATE 


PRIORITY DATE GLMMED 


PCT/FIOO/00620 6 July 2000 


9 July 1999 


Tm-E OF INVENTION 




METHOD FOR TRANSMITTING A SEQUENCE OF SYMBOLS 




APPLICANT(S) 




Sari KORPELA, Janne KOIVISTO, Ka.i JANSEN 




Box PCX 




Assistant Commissioner for Patents 




Washington D.C. 20231 




ATTENTION: EO/US 





CERTIFICATION UNDER 37 C.F.R. §§ 1.8(a) and 1.10* 

(When using Express Mail, the Express Mail label number is mandatory; 
Express Mail certification is optional.) 

I hereby certify that, on the date shown below, this correspondence is being: 
(MAILING 

BI deposited with the United States Postal Service in an envelope addressed to the Assistant Commissioner 
for Patents, Washington, D.C. 20231 

37 C.F.R. § 1.8(a) 37 C.F.R. § 1.10 * 

□ with sufficient postage as first class mail. SI as "Express Mall Post Office to Addressee" 

Mailing Label Nn EL627511485US (mandatory) 

TRANSMISSION 

□ facsimile transmitted to the Patent and Trademark Office, (703) 

^ };vs nl^ A C Xq J L ■ 

Signature \j 

natP- January 7 , 2002 

Debora,h J. Clark 



{type or print name of person certifying) 



* Only the date of Tiling (§ 1.6) will be the date used in a patent term adjustment calculation, although the date 
on any certificate of mailing or transmission under §1.8 continues to be taken into account in determining 
timeliness. See § 1.703(f). Consider 'Express Mail Post Office to Addressee' (§ 1.10) or facsimile transmission 
(§ 1.6(d)) for the reply to be accorded the earliest possible filing da'e for patent term adjustment calculations. 
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NOTE: To avoid abandonment of the application, the applicant shall furnish to the USPTO, not later than 20 
months from the priority date: (1) a copy of the international application, unless it has been previously 
communicated by the International Bureau or unless it was originally filed in the USPTO; and (2) the 
basic national fee (see 37 C.F.R. § 1.492(aj). The 30-month time limit may not be extended. 37 C.F.R. 
§ 1.495. 

WARNING: Where the items are those which can be submitted to complete the entry of the international 
application into the national phase are subsequent to 30 months from the priority date the 
application is still considered to be in the international state and if mailing procedures are utilized 
to obtain a date the express mail procedure of 37 C.F.R. §1.10 must be used (since international 
application papers are not covered by an ordinary certificate of mailing — See 37 C.F.R. § 1.8. 
NOTE: Documents and fees must be clearly identified as a submission to enter the national si^te under 35 
U.S.C. § 371 otherwise the submission will be considered as being made under 35 U.S.C. § 111.37 
C.F.R. § 1.494(f). 

I. Applicant herewith submits to the United States Elected Office (EO/US) the following 
items under 35 U.S.C. § 371: 

a. gj This express request to immediately begin national examination procedures 

(35 U.S.C. § 371(f)). 

b. Kl The U.S. National Fee (35 U.S.C. § 371 (c)(1)) and other fees (37 C.F.R. § 1 .492) 

as indicated below: 
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2. Fees 



CLAIMS 
FEE 

BASIC FEE** 

SMALL 
ENTITY 


(1) FOR 


(2) NUMBER 
FILED 


(3) NUMBER 
EXTRA 


(4) RATE 


(5) CALCULA- 
TIONS 


TOTAL 
CLAIMS 

16 


16 -20= 


0 


X $18.00 = 


$ 0 


INDEPENDEMT 
CLAIMS 

3 


3 -3= 


0 


^ $84.00 = 


- 0 


MULTIPLE DEPENDENT CLAIM(S) (if applicable) +$ 280.00 = 


□ U.S. PTC WAS INTERNATIONAL PRELIMINARY EXAMINATION 
AUTHORITY 

Where an international preliminary examination fee as set forth 
in § 1.482 has been paid on the international application to the 
U.S. PTC: 

□ and the international preliminary examination report 
states that the criteria of novelty, inventive step (non- 
obviousness) and industrial activity, as defined in POT 
Article 33(1) to (4) have been satisfied for all the 
claims presented In the application entering the 
national stage (37 C.F.R. § 1.492(a)(4)) $100.00 

□ and the above requirements are not met (37 C.F.R. 

§ 1.492(a)(1)) % 710.00 

a U.S. PTO WAS NOT INTERNATIONAL PRELIMINARY 
EXAMINATION AUTHORITY 

Where no international preliminary examination fee as set forth 
In § 1.482 has been paid to the U.S. PTO, and payment of an 
international search fee as set forth in § 1.445(a)(2) to the U.S. 
PTO: 

B has been paid (37 C.F.R. § 1.492(a)(2)) $ 740.00 

□ has not been paid (37 C.F.R. § 1.492(a)(3)) ..$1,040.00 

□ where a search report on the international application 
has been prepared by the European Patent Office or 
the Japanese Patent Office (37 C.F.R. 

§ 1.492(a)(5)) $ 890.00 


740.00 


Total of above Calculations 


740.00 


Reduction by 1/2 for filing by small entity, if applicable. Assertion 
must be made, (note 37 C.F.R. § ^u^) 




Subtotal 


740.00 


Total National Fee 


^ 740.00 


Fee for recording the enclosed assignment document $40.00 (37 
C.F.R. § 1.21(h)). (See Item 13 below). See attached "ASSIGNMENT 
COVER SHEET". 


40.00 


TOTAL 


Total Fees enclosed 


^ 780.00 
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*See attached Preliminary Amendment Reducing the Number of Claims. 

£3 Attached is a £3 checl< □ money order in the amount of $ 780.00 

□ Authorization is hereby made to charge the amount of $ 

£3 to Deposit Account No. 16-1350 

□ to Credit card as shown on the attached credit card information authoriza- 
tion form PTO-2038. 
WARNING: Credit card information should not be included on this form as it may become public. 

□ Charge any additional fees required by this paper or credit any overpayment 
in the manner authorized above. *^ 

A duplicate of this paper is attached. 

"WARNING: "To avoid abandonment of the application the applicant shall furnish to the United States Patent 
and Trademark Office not later than the expiration of 30 months from the priority date: ' ' ' (2) 
the t>asic national fee (see § 1.492(a)). The 30-month time limit may not be extended." 37 C.F.R. 
§ 1.495(b). 

WARNING: If the translation of the international application and/or the oath or declaration have not been 
submitted by the applicant within thirty (30) months from the priority date, such requirements may 
tie met within a time period set by the Office. 37 C.F.R. § 1.49Sffi)(2). The payment of the surcharge 
set forth in § 1.492(e) is required as a condition for accepting the oath or declaration later than 
thirty (30) months after the priority date. The payment of the processing fee set forth in § 1.492(f) 
is required for acceptance of an English translation later than thirty (30) months after the priority 
date. Failure to comply with these requirements will result in abandonment of the applicaUon. The 
provisions of § 1.136 apply to the period which is set. Notice of Jan. 3, 1993, 1147 O.G. 29 to 
40. 

□ Assertion of Small Entity Status 

□ Applicant hereby asserts status as a small entity under 37 C.F.R. § 1.27. 

NOTE: 37 C.F.R. § 1.27(c) deals with the assertion of small entity status, whether by a written specific 
declaration thereof or by payment as a small entity of the basic filing fee or the fee for the entry into 
the national phase as states: 

"(c) Assertion of small entity status. Any party (person, small business concern or nonprofit 
organization) should make a determination, pursuant to paragraph (f) of this section, of entitlement 
to be accorded small entity status based on the definitions set forth in paragraph (a) of this section, 
and must, in order to establish small entity status for the purpose of paying small entity fees, actually 
make an assertion of entitlement to small entity status, in ttie manner set forth in paragraphs (c)(1) 
or (c)(3) of this section, in the application or patent In which such small entity fees are to be paid. 

(1) Assertion by writing. Small entity status may be established by a written assertion of entitlement 
to small entity status. A written assertion must: 

(i) Be clearty identifiable; 

(li) Be signed (see paragraph (c)(2) of (his section); and 

(lii) Convey the concept of entitlement to small entity status, such as by stating that applicant 
is a small entity, or that small entity status is entitled to be asserted for the application or patent. 
While no specific words or wording are required to assertsmall entity status, the intent-to assert 
small entity status must be cleariy indicated in order to comply with the assertion requirement. 

(2) Parties who can sign and file the written assertion. The written assertion can be signed by: 
(i) One of the parties identified in §§ 1.33(b) (e.g., an attorney or agent registered with the Office), 
§§ 3. 73(b) of this chapter notwithstanding, who can also file the written assert/on; 

(li) At least one of the individuals identified as an inventor (even though a §§ 1.63 executed oath 
or declaration has not been submitted), notwithstanding §§ 1.33(b)(4), who can also file the 
written assertion pursuant to the exception under §§ 1.33(b) of this part; or 
(lii) An assignee of an undivided part interest, notwithstanding §§ U33(b)(3) and 3.73fi)) of this 
chapter, but the partial assignee cannot file the assertion without resort to a party identified under 
§§ 1.33(b) of this part. 
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(3) Assertion by payment of the small entity basic filing or basic national fee. The payment, by any 
party, of the exact amount of one of the small entity basic filing fees set forth in §§ 1.16(a), (f), 
(g), (h), or (k), or one of the small entity basic national fees set forth in §§ 1.492(a)(1), (a)(2), (aX3), 
(a)(4), or (a)(5), will be treated as a written assertion of entitlement to small entity status even if the 
type of basic filing or basic national fee is inadvertently selected in error. 

(i) If the Office accords small entity status based on payment of a small entity basic filing or basic 
national fee under paragraph (c)(3) of this section that is not applicable to that application, any 
balance of the small entity fee that is applicable to that application will be due along with the 
appropriate surcharge set forth in §§ 1.16(e), or §§ 1.16(1). 

(ii) The payment of any small entity fee other than those set forth in paragraph (c)(3) of this section 
(whether in the exact fee amount or not) will not be treated as a written assertion of entitlement 
to small entity status and will not be sufficient to establish small entity status in an application 
or a patent. " 

3. Be A copy of the International application as filed (35 U.S.C. § 371(c)(2)): 
NOTE: Section 1.495 (b) was amended io require that the basic national fee and a copy of the international 
application must be filed with the Office by 30 months from the priority date to avoid abandonment. 
"The International Bureau normally provides the copy of the international application to the Office in 
accordance with PCT Article 20. At the same time, the International Bureau notifies applicant of the 
communication to the Office. In accordance with PCT Rule 47.1, that notice shall be accepted by all 
designated offices as conclusive evidence that the communication has duly taken place. Thus, if the 
applicant desires to enter the national stage, the applicant normally need only check to be sure the 
notice from the International Bureau has been received and then pay the base national fee by 30 months 
from the priority date." Notice of Jan. 7, 1993, 1147 O.G. 29 to 40, at 35-36. See Hem 14c below. 

a. □ is transmitted herewith. 

b. □ is not required, as the application was filed with the United States 

Receiving Office. 

c. □ has been transmitted 

i. □ by the Intemational Bureau. 

Date of mailing of the application (from form PCT/1B/308): 



ii. □ by applicant on (Date) 

4. E3 A translation of the Intemational application into the English language 
(35 U.S.C. § 371(o)(2)): 

a. □ is transmitted herewith. 

b. 0 is not required as the application was filed in English. 

c. □ was previously transmitted by applicant, on (Date) 

d. □ will follow. 
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5.. [jp Amendments to the claims of the Intemational application under PCT Article 19 
(35 U.S.C. § 371(c)(3)): 



NOTE: The Notice of January 7, 1993 points out that 37 C.F.R. § 1.495(a) was amended to clarify the existing 
and continuing practice that PCT Article 19 amendnnents must be submitted by 30 months from the 
priority date and this deadline may not be extended. The Notice further advises that: "The failure to 
do so will not result in loss of the subject matter of the PCTArtide 19 amendments. Applicant may 
submit that subject matter in a preliminary amendment filed under section 1. 121. In many cases, filing 
an amendment under section 1.121 is preferable since grammatical or idiomatic errors may be 
comected." 1147 O.G. 29-40, at 36. 

a. □ are transmitted herewith. 

b. □ have been transmitted 

i. □ by the international Bureau. 

Date of mailing of the amendment (from form PCT/1B/308): 



il. □ by applicant on (Date) 

c. Ec3 have not been transmitted as 

i. 0 applicant chose not to make amendments under PCT Article 19. 

Date of mailing of Search Report (from form PCT/ISA/210.): 
11/15/00 

ii. □ the time limit for the submission of amendments has not yet 

expired. The amendments or a statement that amendments have 
not been made will be transmitted before the expiration of the time 
limit under PCT Rule 46.1. 

6. £3 A translation of the amendments to the claims under PCT A^rticle 19 

(38 U.S.C. § 371(c)(3)): 

a. □ is transmitted herewith. 

b. □ is not required as the amendments were made in the English language. 
0. 0 has not been transmitted for reasons indicated at point 5(c) above. 

7. ^ A copy of the international examination report (PCT/iPEA/409) 

Q is transmitted herewith. 

□ Is not required as the application was filed with the United States 
Receiving Office. 

8. 51 Annex(es) to the Intemational preliminary examination report 

a. )£D is/are transmitted herewith. ' " 

b. □ is/are not required as the application was filed with the United States 

Receiving Office. 

9. Gci A translation of the annexes to the international preliminary examination report 

a. □ is transmitted herewith. 

b. 5® is not required as the annexes are in the English language. 
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10. Be An oath or declaration of the inventor (35 U.S.C. § 371(c)(4)) complying with 

35 U.S.C. § 115 

a. □ was previously submitted by applicant on (Date) 

b. E3 is submitted herewith, and such oath or declaration 

I. 's attached to the application. 

II. Q identifies the application and any amendments under PCT Article 

19 that were transmitted as stated in points 3(b) or 3(c) and 5(b); 
and states that they were reviewed by the inventor as required by 
37 C.F.R. § 1.70. 

c. □ will follow. 

II. Other document(s) or information included: 

11. An International Search Report (PCT/ISA/210) or Declaration under 
PCT Article 17(2)(a): 

a. y is transmitted herewith. 

b. □ has been transmitted by the International Bureau. 

Date of mailing (from fonn PCT/lB/308): 

• c. □ is not required, as the application was searched by the United States 
International Searching Authority. 

d. □ will be transmitted promptly upon request. 

e. □ has been submitted by applicant on (Date) 

12. ^ An Information Disclosure Statement under 37 C.F.R, §§ 1.97 and 1.98: 

a. Sk is transmitted herewith. 
Also transmitted herewith is/are: 

Ixl Fonn PTO-1449 (PTO/SB/08A and 08B). 
El Copies of citations listed. 

b. □ will be transmitted within THREE MONTHS of the date of submission 

of requirements under 35 U.S.C. § 371(c). 

c. □ was previously submitted by applicant on (Date) 

13. An assignment document is transmitted herewith for recording. 

A separate XS "COVER SHEET FOR ASSIGNMENT (DOCUMENTO ACCOMPA- 
NYING NEW PATENT APPLICATION" or □ FORM PTO 1595 is also attached. 
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14. El Additional documents: 

a. m Copy of request (PCT/RO/101) 

b. 5«[ International Publication No. WO 01/0506 1 Al 

i. 0 Specification, claims and drawing 

ii. □ Front page only 

c. S Preliminary amendment (37 C.F.R. § 1.121) 

d. B Other 

PCT/IPEA/401; PCT/IPEA/409; PCT/IPEA/408; Reply to Written Opinion; 
P(1T /(6>/30U 



The above checked items are being transmitted 

a. 0 before 30 months from any claimed priority date. 

b. □ after 30 months. 

Certain requirements under 35 U.S.C. § 371 were previously submitted by the 
applicant on , namely: 



AUTHORIZATION TO CHARGE ADDITIONAL FEES 

WARNING: Accurately count claims, especially multiple dependant claims, to avoid unexpected high charges 
if extra claims are authorized. 

NOTE: "A written request may be submitted in an application that is an authorization to treat any concurrent 
or future reply, requiring a petition for an extension of time under this paragraph for its timely submission, 
as incorporating a petition for extension of time for the appropriate length of time. An authorization to 
charge ail required fees, fees under § 1.17, or all required extension of time fees will be treated as 
a constructive petition for an extension of time in any concurrent or future reply requiring a petition 
for an extension of time under this paragraph for its timely submission. Suttmission of the fee set forth 
in § 1.17(a) will also be treated as a constructive petition for an extension of time in any concurrent 
reply requiring a petition fca- an extension of time under this paragraph for its timely submission.' 37 
C.F.R. § 1.13G(a)(3). 

NOTE: 'Amounts of twenty-five dollars or less will not be returned unless specifically requested within a' 
reasonable time, nor will the payer be noticed of such amounts; amounts over twenty-five dollars may 
tie returned by check or, if requested, by credit to a deposit account' 37 C.F.R. § 1.26(a). 

H Please charge, in the manner authorized above, the following additional fees that 
may be required by this paper and during the entire pendency of this application: 
S 37 C.F.R. § 1.492(a)(1), (2), (3), and (4) (filing fees) 

WARNING: Because failure to pay the national fee within 30 months without extension (37 C.F.R. § 1.495(b)(2)) 
results in abandonment of the application, it would be best to always check the above box. 
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E 37 C.F.R. § 1.492(b), (c) and (d) (presentation of extra claims) 

NOTE: Because additional fees forexcess or multiple dependent cleums not paid on filing or on later presentation 
must only be paid or these claims cancelled by amendment prior to the expiration of the time period 
set for response by the PTO in any notice of fee deficiency (37 C.F.R. § 1.492(d)), it might be best 
not to authorize the PTO to charge additional claim fees, except possible when dealing with amendments 
after final action. 

B 37 C.F.R. § 1.17 (application processing fees) 
S 37 C.F.R. § 1.17(a)(1)-(5) (extension fees pursuant to § 1.136(a). 
□ 37 C.F.R. § 1.18 (issue fee at or before mailing of Notice of Allowance, 
pursuant to 37 C.F.R. § 1.311(b)) 

NOTE: Where an authorization to charge the issue fee to a deposit account has been filed before the mailing 
of a Notice of Allowance, the issue fee will be automatically charged to the deposit accqunt at the time 
of mailing the notice of allowance. 37 C.F.R. § 1.311(b). 

NOTE: 37 C.F.R. § 1.28(b) requires 'Notification of any change in loss of entitlement to small entity status must 
be filed in the application . . . prior to paying, or at the time of paying . . . issue fee. " From the wording 
of 37 C.F.R. § 1.28(b): (a) notification of change of status must be made even if the fee is paid as "other 
than a small entity" and (b) no notification is required if thie change is to another small entity. 

[x] 37 C.F.R. § 1.492(e) and (f) (surcharge fees for filing the declaration 
and/or filing an English translation of an International Application later 
than 30 months after the priority date). 



Reg. No.:24,622 

Tel. No.: C03 .) 259-1800 

Customer No.: 2512 




SIGNATURE OF PRACTITIONI 

Clarence A. Green 



(type or print name of practitioner) 

PERMAN & GREEN, LLP 

P.O. Address 

425 Post Road, Fairfield, CT 06430 USA 
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JC13e@e'dPCT/PT0 0 7 JAN 2002 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Express Mail No.: EL627511485US 
In re Application of: KORPELA et al . 
INTERNATIONAL APPLICATION NO.: PCT/FIOO/00620 
INTERNATIONAL FILING DATE: 7/6/00 

TITLE: METHOD FOR TRANSMITTING A SEQUENCE OF SYMBOLS 
ATTORNEY DOCKET NO.: 297-010742-US (PAR) 

Box PCT 

Commissioner of Patents 
Washington, D.C. 20231 

PRELIMINARY AMENDMENT 

Dear Sir: 

Please amend the above-identified, patent application as 
follows : 

IN THE SPECIFICATION: 

After the Title and before the first paragraph, please 
insert the following new paragraph: 

— (New) This application claims the benefit of the earlier 
filed International Application No. PCT/FIOO/00620, 
International Filing Date, July 6, 2000, which designated 
the United States of America, and which international 
application was published under PCT Article 21(2) in 
English as WO Publication/^. WO 01/05061 Al . — 




425 Post Road, Fairfield, CT 06430 
(203) 259-1800 
Customer No.: 2512 
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MetjhLO. A for transmitt ing a sequencejofy|ggibols 

The invention relates in general to transmission of a certain sequence of symbols. In 
particular the invention relates to diversity transmissions where the symbols 
5 belonging to the sequence are sent using at least two antennas. 

In cellular networks the downlink and uplink radio transmissions con^ndse 
synchronization channels, which can be special synchronization symbols. Using the 
information carried in the qmchronization symbols, for example, the receiver can 
determined the timing of 4e transmission. Information is usually sent in frames, and 
10 the frames consist of a certain number of time slote. The time slots, in turn, consist 



sent, for example, once in each time slot It is also possible to send synchronization 
information in bursts, so that more information is sent at a time, but synchronization 
tnfoimation is sent less frequency than once in a time slot From the 
15 synchronization information it is possible to determine both the time slot timing and 
the frame timing, i.e. where time slots and fi-ames start 

The synchronization symbols may carry also other information than just indicate 
timing. For example, in Wideband Code Division Multiple Access (WCDMA) 
cellular networks the synchronization symbols cany certain information about the 

20 spreading code that a base station, uses to spread the downlink transmissions. In a 
handover, for example, the mobile station entering a new cell can determine the part 
of the downlink spreading code with the help of the synchronization symbols. The 
mobile station needs to know the spreading code in order to frnd out die control 
information transmitted via tiie common control channel. Otherwise it cannot, for 

25 example, communicate with the radio access netwodc after power up or in a 
handover situation receive from the new cell cell-specific control information that is 
needed to perform the handover. 

Traditionally information is transmitted over radiolink using a single anteima. 
Transmission diversity refers to sending information via more tiian one antennas. 
30 The transmitted information can be, for example, encoded so tiiat the transmitted 
^Tubol flows are not equal, but the original information flow can be determined 
from each transmitted symbol flow. The receiver can, for example, choose special 
decoding scheme in case transmission diversity is used and deduce the transmitted 
information. The synchronization symbols can cany information also about die use 



of a certain number of symbols. If synchronization symbols are used, Ihey can be 
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of some transmission diversity scheme. It is important Aat the receiver can 
determine the sent synchronization symbol correctly. Otherwise, for example, it 
may fail to identify the transmission diversity and encoding schemes that are used. 

Fig. 1 represents a typical WCDMA cell 100, where there is a base station 101 in 
the middle of the celL There are also two mobile stations 102 and 103 in the Hg. 1, 
and the conmmnication between each mobile station and the base station is 
indicated with airows. The base station broadcasts common control mfoimation to 
all the mobile stations in the cell, and it spreads this common control infonnation 
with a certain spreading code. In a WCDMA system, a spreading code vsuaSfy 
consists of two parts: a long scrambling code Cs and a short channelization code Cc. 
The scrambling code is effective to elimmate. for example, Ac effect of mnltipafli 
propagation. The channelization codes that are used witiiin a cell are or&ogonal, 
and they are effective to distinct, for example tiie transmission to each mobile 
station. In a WCDMA system, witiiin a cell a same scrambling code Cs may be used 
for all downlink transmissions. The downlink transmission are synchronized, and 
therefore the different channelization codes are enough for successful despreading 
of the transmitted signals. In die neighboring cells, other scrambling codes are used 
so that adjacent cells do not disturb each other's transmissions. 

The use of spreading codes in downlink transmission is presented in Fig. 1, where 
the arrow 111 represents the common control information broadcast The spreading 
code can be presented as the product of the scrambhng and channelization codes 
Ccc = Cs Cc- When entering a new cell, the mobile station can determine the down- 
link scrambling code Cs from the broadcast transmission the base station sends. Tlie 
channelization code related to common control mfonnation is typically a fixed 
constant throughout the WCDMA system, so after detennining die downlink 
scrambling code and the frame timing, die mobile station can deteimine tiie 
common control information. 

The arrow 112 in Fig. 1 represents die downlink transmission to die mobile station 

102, and die arrow 113 represents die downlink transmission to the mobile station 

103. The spreading code Cdi for the downlink connection to the mobile station 102 
is Cdi = CsCci, and die spreading code Cia for die downlink connection to die 
mobUe station 103 is CD2=CsCca. Smce die uplink transmissions are not 
synchronized and each mobile has its own radio channel from the mobile station to 
die base station, each mobile station m^ use a specific scrambling code, and 
various channels, for example, to a certain mobile station may be separated using 
various channelization codes. The downlink and uplink spreadmg codes for 
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connections terminating to a mobile station are usuaDy established either when a 
mobile station enters a new cell or when a new connection is established between 
the mobile station and the radio access network. 

Fig. 2 shows some of the common channels a base station in a WCDMA system 
5 generally transmits The pilot symbols are transmitted over a common pilot channel 
(CPICH) 201. The pilot symbols are usually sent 100% of the duty cycle. The pilot 
symbols are predetermined, and CPICH is spread using the downlink scrambling 
code Cs and a fixed channelization code. 

The synchronization channel {SCH) 202 occupies typically 10% of the duty cycle m 
10 the beginning of each time slot 210. The firame 211, which comprises a certain fixed 
number of time slots, is also presented in Fig. 2. The synchronization channel 
carries two synchronization codes: a primaiy synchronization code 203 and a 
secondary synchronization code 204. These codes are transmitted simultaneously 
within one symbol period. Both ike primary and secondaiy synchronization codes 
15 can be modulated, for example, with the same symbol, and because the codes have 
good crosscoirelation properties the receiver can distinguish the codes. A mobile 

ill station entering a new cell or measuring a new cell in the neighboriiood may always 

~* receive successfully information broadcast over the SCH. 

The primaiy synchronization code is a constant code that denotes the beginning of 
20 the time slots. The secondaiy synchronization codes, which form a synchronizatien 
code sequence or word, indicate the timing of the frames. In addition to the firame 
timing, the second synchronization code sequence within a frame indicates tide 
scrambling code gronp to which the downlink scrambling code tilie base station uses 
belongs. A mobile station entering a new cell may determine the downlink 
25 scrambling code, for example, by testing the scrambling codes of tihe indicated 
scrambling code group on the CPICH. The correct scrambling code Cs is the one 
tiiat with &e known channelization code produces fi-om the received radio signal the 
known transmitted pilot symbols. 

Once the scrambling code Cs has been determined, the received pilot symbols mi^ 
30 be used, for example, for determining the complex channel coefficient In general, 
the radio signal that is received is not exactly the same as the transmitted one. The 
signal may experience changes in amplitude and phase, and &ese changes are time- 
dep^dent They are taken into account using the complex channel coef&cient h 
when the despread signal is processed. An estimate k for the channel coefGcient 
35 can be determined by comparing the received pilot symbols to the known trans- 
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mitted pilot symbols. The chazmel coejEBcient may be assumed to be Mmstant dming 
the time over which the pilot symbol and the studied symbol are transmitted. 

Common control mfonnation is transmitted using, for example, a Primaiy Connzion 
Control Physical Channel (PCCPCH) 205. PCCPCH is transmitted 90% of die duly 
cycle, at the time when the synchronization symbols are not sent It is spread nCTng a 
predetermined channelizatioii code and die downlink scrambling code, as discussed 
above. After the scrambling code has been identified, the mobile station may 
despread the CCPCH information from the spread signal it receives. The 
information may be, for example, information related to die logical Broadcast 
Control Channel (BCCH). The mobile station needs the BCCH information, fijr 
example, to start communicating with the radio access network after power up or to 
make a successful handover. 

Fig. 2 represents a situation where the base station uses only one s^ntmn^ TXl for 
broadcasting information. Wh.en transmission diversity^ is employed, there are at 
least two antennas where the information may be transmitted. It is preferable that 
each antenna transmits its own pilot signal, so that die chaimel coefScient estimates 
can be determined for each antenna. The radio waves emitted for die two 
transceivers may propagate in different to the antenna of the mobile station. 

Fig. 3 represents some broadcast chamiels when transmission diversity and two 
anteimas TXl and TX2 are in use. The antenna TXl transmits the common pilot 
chaimel CPICH 201 similarly as when no transmission diversity is enrployed. The 
anteima TX2 transmits an auxiliaiy pilot 301. The synchronization symbols msy be 
transmitted using only one anteima or both anteimas. In time_S3g^g hed trans nrit 
jixeiiityJTST^ both antennas are used to transmit the symbols, one at aj^e^fig. 
3 shows how the synchronization symbols are transmitted using TSTD and an 
altemating transmission pattern. For example, the synchronization symbol 302 is 
transmitted from the antenna TXl and the synchronization symbol 303 is trans- 
mitted from the antenna TX2. Each synchronization symbol carries both the primaiy 
and the secondary syachronization code. 

The common control information may be also transmitted from bodi antennas TXl 
and TX2. hi this case die BCCH information, for example, is encoded before it is 
transmitted over the PCCPCH channeL Space time transmit diversity (STTD), for 
example, specifies that from the primaiy anteima TXl die symbols are transmitted 
as such, ie. the sequence of transmitted symbols is Si, Sj, S3, S4,.... From the 
second antenna TX2 the sequence of transmitted symbols starts in the following 
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way: -Sj*, Si*, -S4*, S3*,..., where the asterisk indicates ihe complex conjiogate. Fig. 
3 presents the PCCPCH data 304 transmitted from the antenna TXl and the 
PCCPCH data 305 transmitted from the antenna TX2. It is possible also to use the 
space time transmit diversity for the 5CCH information but transmit all the 
5 synchronization symbols frt>m one antexma. 

The base station may indicate the use of diversity scheme and two transceiver, for 
example, by transmitting a specific message on a broadcast channel or modulating 
the synchronization symbols. A certain synchronization symbol value indicates that 
the STTD in on, and another value indicates tiiat it is off. The mobile station may 
10 also determine die use of a diversity scheme by detecting the auxiliary pilot 
symbols. The mobile station may also use all three indicators of the diversity 
scheme. 

When the mobile station detects the presence of STTD using the synchronization 
symbol, the value of the synchronization symbol needs to be determined reliably. 
15 When a certain symbol needs to be detemuned, the effect of the channel coefBcient 
: - has to be taken into accoimt The mobile station receives the following signal r 

where h represents tiie complex channel coefficient, 5sch represents the 
synchronization symbol and n represent the noise. 

20 When die received signal r in multiplied by the complex conjugate of the channel 
coefQcient estimate A* 

A • r = A * (Ay«ai + «) s A ♦ fego, + A * n 

the result is the synchronization symbol scaled with a scalar h*h and the term 
related to noise. From here it is quite straightforward to infer the value of the 
25 synchronization symbol. 

Above, die synchronization symbols have been used as an example of a sequence of 
symbols that is transmitted using two antennas. The problem is that when the TSTD 
diversity scheme is in use, the mobile station cannot necessarily distinguish from 
which antenna a certain synchronization symbol, or any otiier symbol that is trans- 
30 mitted using a time switched diversity scheme, is transmitted. Consider, for 
example, a situation where a certain sequence of symbols is transmitted once is 
every time slot, and a fi^me consists of an odd numbo: of time slots. If the symbols 
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belonging to the sequence are transmitted using a time switched diversity scheme, 
two diversity antennas are used and the transmission pattern is an altematmg 
pattern, in a certain time slot the symbol belonging to the sequence is transmitted 
from one antenna in eveiy other frame and in the rest of the frames from the other 
5 antenna. Therefore the mobile station does not know, which channel coefficient 
estimate to use for a symbol sent in a certain time slot with a time switched trans- 
mission scheme. 

To obtain a reliable result the signal transmitted by the primary transceiver has to 
be processed with die channel coefficient estimate detennined from &e primaxy 

10 pilot and &e signal transmitted by the secondary transceiver has to be processed 
with the channel coefficient estimate ^ auxiliaiy pilot Not 

knowing from which antenna a ceitain symbol is transmitted causes unnecessary 
interference to the decision which symbol was sent In case of synchronization 
symbols, this may cause that the mobile station cannot utilize the transmission 

15 diversity o^ for example, die common control information for enhancing the quality 
of the received signal. Consequent^, if the transmission diversity is in use, but the 
receiver does not notice this, the quality of the received common control signal may 
be poorer than in a case where no transmission diversity is applied. 

The object of the invention is to provide a versatile method for transmitting a 
20 sequence of symbols using at least two antennas. A further object of the invention is 
that fhe method enables to determine imambiguously from which antenna a symbol 
belonging to sequence is transmitted. 

The objects of the invention are achieved by starting the time switched transmit 
diversity pattern of the sequence of symbols always from the same antenna in the 
25 beginning of a frame and by using the same pattern in each frame. 

A method according to the invention is a method for transmitting a certain sequence 
of symbols, vdiere 

- a fiame is constructed of a certain number of consecutive symbols, 

- the symbols belon^g to the sequence are transmitted using at least two antennas 
30 and 

- the transmission of the sequence of symbols is characterized with a certain 
transmission pattern, and it is characterized in tibat 

. the transmission of the sequence of symbols is started from a prede£aied antenna 
and 



I The S .-.'sdish Patent C.;*f: ~1 





PCT/FIOO/00620 
27-08-2001 



7 



5 



10 



P 15 

a 

'■■i 

o 

20 



25 



30 



- when a partial transmission pattern is used in the end of a frame, the transmission 
pattern is started from the beginning in the beginning of a next frame. 

An arrangement according to the invention is an arrangement, which comprises 
control means for controlling the transmission of a sequence of symbols according 
to a certain transmission pattern and using at least two antennas, and it is character- 
ized in that it further comprises 

- indication means for indicating the antenna from which to transmit the fu-st symbol 
belonging to the sequence and 

- starting means for starting the transmission pattern from the begirming in the 
beginning of a next frame, when a partial transmission pattern is used in the end of a 
frame. 

A network element according to the invention is a network element, which 
comprises control means for contiroUing the transmission of a sequence of symbols 
according to a certain transmission pattern and using at least two antennas, and it is 
characterized in that it further comprises 

- indication means for indicating the antenna from which to transmit the first symbol 
belonging to the sequence and 

- starting means for starting the transmission pattern from the beginning in the 
beginning of a next frame, when a partial transmission pattern is used in the end of a 
frame. 

In a method according to the invention a sequence of symbol is transmitted using at 
least two antennas. The transmission of the symbols belonging to the sequence is 
characterized with a transmission pattern. Here the term transmission pattern refers 
to a pattern that specifies both from which antenna a symbol is transmitted and at 
which time the symbol is transmitted. The pattern may consist, for example, of a 
sequence of pattern items, and each of the pattern items corresponds to a certain 
period of time. A pattern item may be represented, for example, by a number 
indicating an antenna. For example, a pattern 1, 2, 0, 2, 2, 0, 1,..., where each 
number corresponds to a time slot, would indicate that a first symbol of the 
sequence is transmitted in a first time slot using a first antenna, a second symbol of 
the sequence is transmitted using a second anterma in a second time slot and in the 
third time slot no symbol belonging to the sequence is transmitted. In tiie fourth time 
slot, a third symbol of the sequence is transmitted using the second antenna, and so 
forth. 
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In the method according to the invention the antenna to transmit the first symbol 
belonging to the sequence is predefined. This means that a certain physical antenna 
is associated to the first antenna of the transmission pattern. The receiver thus 
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knows which of the pilot signals is transmitted by Ae same antenna as the first 
symbols of the sequence, and it may use the correct channel coefficient estimate in 
processing the first symbol of the sequence. If; for example, the first symbol of the 
sequence is transmitted using fte primaiy antenna that transmits the common pilot, 
5 the channel coefQcient estimate detennined &om the common pilot is used to 
process the received first symboL 

Further, in the mediod according to the invention, the transmission pattern, is started 
firom the beginning in the beginning of each firame. Even if the receiver starts to 
receive the signal in the middle of die transmission, it knows explicitly that in each 
firame the first symbol belonging to the sequence is transmitted using a predefined 
antenna, for example, the primaiy antenna. 

The advantage of the method according to the invention is thus that the receiver 
knows for certain at least the antenna firom which in each frame the first symbol 
belonging to the symbol sequence is transmitted. It may thus process at least diese 
symbok with the coirect channel coefficient estimate. This removes unnecessary 
interference in the decision process where the received symbol is determined. "When 
the method according to the invention is in use, at least some of the ^mibols of the 
sequence can thus be received reliably. 

Usually the receiver knows the transmission pattern, and if two antennas are used to 
20 transmit the symbol sequence, the information firom which anteima the first symbol 
in each fi"ame is transmitted reveals the transmission antennas of all the symbols in 
that firame. A fiirtiier advantage of the invention is thus tiiat in a case where two 
diversity antennas are used and tiie receive knows the transmission pattern, the 
receiver can process all received symbols belonging to tiie sequence with correct 
25 channel coefficient estimations and determine the received symbob reliably. 

If more than, two diversity antennas are in use, tiie method according to the 
invention can be applied, too. If n diversity antennas are in use and at least n-1 
antennas ia tiie transmission pattern are associated to physical antennas, tiien a 
receiver who knows the transmission pattern, can use correct channel coefficient 
3d estimation for all the received symbols belonging to tiie sequence and determine 
their values reliably. 
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The invention will now be described more in detail with reference to the prefeired 
embodiments by the way of example and to the accompanying drawings where 
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Fig. 1 shows a schematic drawing of a base station comnnmicating wilii two 
mobile tenninals in WCDMA system. 

Fig. 2 shows a schematic drawing of some of the common broadcast chamiels 
in WCDMA system. 

Fig. 3 shows a schematic drawing of some of the common broadcast channels 
in WCDMA system when transmission diversity is in use. 

Fig. 4 shows a flowchart of method according to a Grst preferred embodiment 
of the invention. 

Fig. 5 shows a flowchart of method according to a second preferred 
embodiment of tiie invention. 

Fig. 6 shows a flowchart of a method according to a third preferred 
embodiment of tide invention and 

Hg. 7 shows a schematic drawing of a network element and an arrangement 
that employ a metiiod according to the invention. 

Above in conjmiction witii the description of the prior art reference was made to 
Figs. 1-3. The same reference numerals are used for corresponding parts in the 
figures. 

Fig. 4 shows a flowchart of a method 400 according to a first embodiment of the 
invention. A sequence of symbols is transmitted using a specified transmission 
pattern. The symbols belonging to the sequence are marked with S. Jn step 401 the 
transmission pattern that characterizes the transmission of a certain sequence of 
symbols is defined In step 402 the antenna which transmits the first symbol 5 of tibe 
sequence is defined. Thereafter the actual transmission of symbols S belonging to 
the sequence begins. 

In step 403 the transmission pattern is reset, so that the next symbol S of the 
sequence is transmitted according to the first item of the transmission pattern. In 
step 404 symbols of die sequence are transmitted accordmg to the transmission 
pattern. Step 405 is carried out simultaneously witili the transmission in step 404, 
and when tiie beginning of a new fi^e is detec ted in step 405, the ^nsmission | 
pattern is reset jn step 403 and the next symbol S of the sequence^^an^dtted as f 
the first item of the transmission pattern specifies. • 
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Because the transmission pattern specifies the time at which the symbols S are sent, 
the length of the transmission pattern can be measured in units of time. The length 
of tiie transmission pattern can be expressed, for example, in time slots. If the 
transmission pattern is longer than a frame, then in a method according to this first 
preferred embodiment of the in\^ntion only a certain number (corresponding to the 
length of a £rame) of items in the beginning of die transmission pattern is used. Jf 
the transmission is shorter titan a frame, tihen symbols S are transmitted onfy in the 
first part of the fi-ame in a me&od according to the first preferred embodiment of the 
invention. 

In a method according to the first embodiment of the invention, in each fimne a 
same number of symbols S is transmitted- The first of these symbols S wiAin a 
fi^e is always sent using the predefined antenna. In fact, each of Ae symbols S 
within a fi"ame in the consecutive fi^mes are transmitted using a certain antenna. 
The symbols S are thus transmitted similarly in each firame (although the values of 
the symbols, for example in certain time slots in consecutive frames, need not be 
same). 

Fig. 5 shows a flowchart of a method 500 according to a second preferred 
embodiment of the invention. In this method, if the length of the transmission 
pattern is shorter &an a fi-ame, the transmission pattern is repeated in a certain way. 
This ensures that &e symbols S of the sequence are transmitted dining die whole 
fiame. 

The method 500 begins similarly as the method 400 according to the first preferred 
embodiment of die invention. In step 401 the transmission pattem is defined and in 
step 402 the antenna which transmits the first symbol S of the sequence. In step 403 
the transmission pattem Is started firom the beginning. 

In step 501 it is checked, if the lengdi of the rest of the fbame is long eaiAan or eg ual 
to a complete transmission pattern. If it is, then in step 502 symbols S are 
transmitted using the complete transmission pattern, and thereafter die lengdi of die 
rest of the frame is checked again. In diis mediod, the tran smission pattem is thus 
rq)eated_djgin g a fram C-gsmany tLmes as it ca n be repe ated comple ^y. 

When the end of the fi-ame is near, i.e. the length of the rest of the firame is less dian 
the length of the transmission pattern, then in step 503 symbols.5_are transmited 
uangjonly a certain partj)ftihe_fransimsa^ pattem. The length of this part is equal 
to the remainda: of tilie length of a firame divided by the length of the transmission 
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pattern. Thereafter the transmission pattern is started firom the begiiming in step 
403, and symbols S are again transmitted using the complete transmission pattern in 
step 502. The part of the transmission pattern can be selected, for example, from the 
beginning of the pattern. 

The advantage of this method according to the second preferred embodiment of the 
invention is that even if the transmission pattern is shorter than a frame and the 
length of a frame is not a multiple of the transmission pattern, it is possible to 
transmit symbols S of the sequence throughout a frame by repeating the trans- 
mission pattern and be certam that in each frame the symbols S of the sequence are 
transmitted using the diversity antennas similarly. 

This method works also if the length of the transmission pattern is longer than the 
fi^e. In that case step 502 in never entered, and only a certain part of the trans- 
mission pattern is used in sequential steps 503. 

Fig. 6 shows a more detailed flowchart of a transmission method 600 according to a 
third preferred embodiment of the invention. In this method, the diversity antenna 
that transmits the first symbol of the sequence is also specified, although this is not 
shown in Fig. 6. In this method, if tiie transmission pattern is short, it is repeated 
within a frame similarly as in method 500. The part of the transmission pattern, 
which is placed to the end of each firame, is selected here from the beginning of the 
transmission pattern. 

In step 601 the transmission pattern is defined. In step 602 the length of tiie frame 
and the length of the transmission pattern are determined. In the method, the indexy 
is used to denote the items of the transmission pattern, and in step 603 the active 
indexes for each anteima are determined from the transmission pattern. An active 
index refers here to those transmission pattern items during which a symbol S is 
transmitted using a certain antenna. Consider on example, where transmission 
pattern is a simple alternating pattern and two diversity anteimas are used. If one 
symbol S is tr ansmit ted, for example, in the beginning of each time slot, then the 
transmission pattern items correspond to a time slot The transmission pattern can be 
represented, for example, with two numbers 1 and 2. The odd values of J are active 
for one antenna and the even values of J for the other antenna. If in a certain time 
slot of a pattern no symbol S is transmitted, then the respective value of j is not 
active for any antenna. Similarly, if in a certain time slot of a pattern both antennas 
are transmitting a symbol S, then the respective value of j is active for both 
antennas. 
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Index j runs from 1 to the length of the transmission pattern. The length of the 
transmission pattern may be expresse4 for example, in symbols or in time slots. 

In step 604 the value of index J is initialized to one. In the same step 604 index /, 
which refers to time miits of a frame, is also initialized to one. Index i has to refer to 
a same time miit as index y. If « > 1 symbols S can be transmitted in each time slo^ 
dien die index / may run, for example, from 1 to n times the number of time slots in 
a frame. In this case, the lengdi of the transmission pattern would also be expressed 
in n'th parts of a time slot. 

In step 605 it is checked, if the cmrent value of J is active, i.e. if any of the diversity 
antennas is expected to transmit a symbol ^ in the cmrent time unit If j is active 
then in step 606 the antenna(s) specified by die transmission pattern transmits the 
symbol S. After transmission, in step 607 it is checked, if the end of frame or end of 
pattern has been reached. Ifj is not active, then this checking is done directly after 
step 605. If either the end of fi^me or fhe end of the pattern has been reached, dien 
die transmission pattern is started afresh by initialisdng/ to 1 in step 609. If die 
current time unit is in the middle of the frame and tbe end of die pattern is not 
reached, then index J is pointed to the next item in the transmission pattern. This 
takes place in step 608, where j is increased by one. 

After index j has been updated in either step 608 or 609, in step 610 it is checked, if 
the end of the frame has been reached, i.e. if index i has reached its maximum 
value. If the end of the frame has been reached, then in step 612 index / is initialized 
to one. If the current time slot is in die middle of die frame, then index i is pointed 
to the next time unit by increasing it by one in step 611. After the value of index / 
has been updated, it is checked in step 605 if die current item of the transmission 
pattern is active. 

As an example, consider a simple pattern whose lengdi is two time slots and, for 
example, a synchronization symbol is transmitted once in a time slot. Index j dius 
has values 1 and 2. Further, consider that the pattern is alternating. The values 1 and 
2 of index j may thus directly indicate the diversity antenna using which die 
synchronization symbol is transmitted. Using the term active index, this can be 
expressed by saying that, for example, for the primary diversity antenna the index 
value 1 is active, and for the auxiliary diversity anteima, the index value 2 is active. 

If the length of the frame is m time slots, and m is an odd number, then as long as 
i< m, steps 608 and 609 are carried out in an alternating manner and the 
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synchronization symbols are transmitted from the two diversity antemias in an 
alternating manner. The pairs (7,7) in the consecutive transmission steps 606 are (1, 
1), (2, 2), (3, IX (4, 2), ...(/n.2, 1), (/n-l. 2). 

When index i is increased to value m in step 611, the pair (j,J ) has value (w, 1) 
next time in step 606. Thereafter the check in step 607 results the initialization of 7, 
because i = m indicates the end of the firame. In the consecutive step 612 index i is 
initialized, and the next time the transmission step 606 is entered, the value of the 
pair (7, J ) is (1, 1). The transmission pattern is thus started afresh, when a new 
frame is started. 

If tibie transmission pattern is, for some reason, defined to be longer than the frame, 
steps 607 and 609 take care also in this case that the transmission pattern is started 
afresh when a frame starts. The end of the transmission pattern is not used. 

Fig. 7 shows a network element and an arrangement which employ a method 
according to the invention whoi ihey control the transmit of a certain sequence of 
symbols. The arrangement 700 for controlling the transmission of ^nchronization 
symbols comprises a control block 701, which controls the actual transmission of 
symbols S according to a transmission pattern. It chooses the diversity antenna for 
each symbol S. The transmission patten is generated in a generation block 705 and 
the sequence of symbols 5 may be generated in the symbol block 704, which is not 
part of the arrangement 700. 

The arrangement 700 comprises also an indication block 702, which is responsible 
for indicating &e antenna using which the first symbol S of the sequence is 
transmitted. It also comprises a starting block 703, which, for example, detects die 
beginning of a frame, and starts the generation of the transmission pattern again 
from the beginning. The arrangement 700 may use any transmission method 
according to the invention. The block 701-705 may be implemented using, for 
example, microcontrollers and suitable program code. 

The control arrangement can be implemented in ihe same network element which is 
responsible for transmitting the sequence of symbols. Fig. 7 shows a netwoik 
element 710 which in addition to the arrangement 700 comprises two antennas 721 
and 722. The arrangement controls the transmission of the symbols S, and the actual 
transmission is done using the antennas. The network element 710 presented ia Fig. 
7 may be, for example, a base station of the WCDMA system. 
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It is also possible to control die transmission of a certain sequence of symbols in 
another network element than in the one that transmits Ae symbols. The 
arrangement 700 can be a part o^ for example, the Radio Network Controller 
(RNC) of the WCDMA system. 

While this invention has been described with reference to illnstrative embodiments, 
this description is not intended to be construed in a limiting sense. Varions other 
embodiments of die invention will be apparent to persons skilled in the art upon 
reference to diis description. It is therefore contemplated that die appended claims 
will cover any such modifications of the embodiments as fall within the true scope 
aud spirit of the invention. 

The WCDMA system has been presented as an example of a cellular network where 
a method according to the invention can be applied. It does not restrict the use of a 
method according to the invention to WCDMA networks. 

Frames and time slots have been used here as examples of the hierarchical structure 
using A^^ch information is transmitted over a radiolink. The names of these 
structures may vary j&om system to system and a method according to the invention 
can be applied in any system where information is transmitted over radiolink in 
hierarchical structures. 

The method according to die invention can be used to transmit any sequence of 
symbols. The invention does not restrict the ^e or values of the symbols diat are 
transmitted using a method according to die invention. The sequence may contain, 
for exarnple, onfy symbols of one value, as the synchronization symbols in 
WCDMA system. The sequence may also be, for example, a periodic sequence, 
where certain symbols are repeated. The length of the period does not have to be 
auy multiple of the pattem lengdi, nor the pattern lengdi need to be any multiple of 
the sequence period 
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Claims 

1. A method (300, 400, 500) for transmitting a certain sequence of symbols, 
where 

- a frame is constructed of a certain number of consecutive symbols, 

5 - the symbols belonging to the sequence are transmitted (404, 502, 606) using at 
least two antennas and 

-the transmission of the sequence of symbols is characterized (401, 601) with a 
certain transmission pattern, characterized in that 

- the transmission of the sequence of symbols is started (402) from a predefined 
10 antenna and 

- when a partial transmission pattern is used in the end of a frame, the transmission 
pattern is started (403, 405) from the beginning in the beginning of a next frame. 

2. A method (500, 600) according to claim 1, where 

- the length of the transmission pattern is shorter than the length of a frame, and 

15 - the length of the frame is not a multiple of the length of the transmission pattern, 
characterized in that during each frame 

- the transmission pattern is repeated (502) until the length of the rest of the frame, 
which length is the length of the transmission pattern multipUed by the number of 
the repetition times within the frame subtracted from the length of the frame, is less 

20 than the length of the transmission pattern and 

- thereafter only a certain part, whose length is the length of the rest of the frame, of 
the transmission pattern is used (503). 

3. A method according to claim 2, characterized in that the part of the trans- 
mission pattern is selected (609) from the beginning of the transmission pattern. 

25 4. A method according to claim 2, characterized in that the length of the trans- 
mission pattern is an even number and the length of the frame is an odd niunber. 

5. A method according to claim 4, where the sequence of symbols is transmitted 
using a first antenna and a second antenna, characterized in that the transmission 
pattern is an alternating pattern and the length of the transmission pattern is two. 

30 6. A method according to claim 1 , where each frame consists of a certain number 
of consecutive time slots and each time slot consists of a certain number of 
consecutive symbols, characterized in that one symbol belonging to the sequence 
of symbols is transmitted in each time slot. 
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7. A method according to claim 1, where each frame consists of a certain number 
of consecutive time slots and each time slot consists of a certain number of 
consecutive symbols, characterized in that at least one symbol belonging to the 
sequence of symbols is transmitted in each time slot. 

5 8. A method according to claim 1, where each frame consists of a certain number 
of consecutive time slots and each time slot consists of a certain number of 
consecutive symbols, characterized in that at least in one of the time slots at least 
one symbol belonging to the sequence of symbols is transmitted. 

9. A method according to claim 1, characterized in that the length of the trans- 
10 mission pattern is larger than the length of the frame. 

10. A method according to claim 1, characterized in that the transmission of the 
sequence of symbols is started from the primary antenna that transmits the common 
pilot signal. 

11. A method according to claim 1 , characterized in that the sequence of symbols 
15 is transmitted in downlink direction in a cellular network. 

12. An arrangement (700), which comprises control means (701) for controlling 
the transmission of a sequence of symbols according to a certain transmission 
pattern and using at least two antennas, characterized in that it further comprises 

- indication means (702) for indicating the antenna from which to transmit the first 
20 symbol belonging to the sequence and 

- starting means (703) for starting the transmission pattern from the beginning in the 
beginning of a next frame, when a partial transmission pattern is used in the end of a 
frame. . . 

13. A network element (710), which comprises control means (701) for controlling 
25 the transmission of a sequence of symbols according to a certain transmission 

pattern and using at least two antennas, characterized in that it further comprises 

- indication means (702) for indicating the antenna from which to transmit the first 
symbol belonging to the sequence and 

- starting means (703) for starting the transmission pattern from the beginning in the 
30 beginning of a next frame, when a partial transmission pattern is used in the end of a 

frame. 

14. A network element according to claim 13, characterized in that it is a radio 
network controller of a spread spectrum system. 
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15. A network element according to claim 13, characterized in that it further 
comprises at least two antennas (721, 722). 

16. A network element according to claim 15, characterized in that it is a base 
station of a spread spectrum system. 
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